What is the impact of intellectual property rights (IPR) protection on foreign direct investment (FDI)? Has the coming into effect of the Agreement on Trade Related Aspects of Intellectual Property Rights (TRIPS) had any impact on FDI inflows in developing countries? This paper answers these questions by the use of panel data for a cross -section of 75 developing countries over a period of 19 years (1985 -2003). The results of the study indicate that: 1) strengthening IPR has a positive effect on FDI; 2) the impact of patent protection on FDI after the TRIPS agreement is far and above that of the pre -TRIPS era; 3) the degree of openness, growth rate of the economy and investment are also key determinants of FDI. The findings of the study suggest that strengthening IPR is only one component of the many factors needed to maximize the potential of developing countries to attract FDI.
Introduction
Intellectual property rights (IPR) reform has been underway since the 1990s and actively pursued by most developing countries after the World Trade Organization's (WTO) Agreement on Trade Related Aspects of Intellectual Property Rights (TRIPS) came into effect on January 1, 1995 (Commission on Intellectual Property Rights [CIPR], 2002) . Under the terms of TRIPS, current and future members of WTO must adopt and enforce strong non-discriminatory minimum standards of intellectual property protection in each of the areas commonly associated with IPRs including patents, copyrights, trademarks, and trade secrets. Beyond strengthening of IPR, the TRIPS Agreement is the first multilateral trade accord that aims at achieving partial harmonization in an extensive area of business regulation, as it seeks to establish deep integration of domestic regulatory policies across countries (Maskus, 2000a) .
Advocates of IPR have promoted its strengthening, in part, by underscoring the incentives that IPR generate for innovation and its real world application (Lippoldt, 2006) . Obviously, the strengthening of IPR globally benefits the developed nations who own most of the intellectual property, however, developing countries are also expected to benefit in terms of FDI and technology transfer where there is an incentive to disseminate and share in the benefits of Research and Development (R & D) (Asid et al., 2004) .
IPR has therefore become part of the infrastructure supporting investments in Research and development that are important in innovation and new business development. By granting temporary exclusive rights on inventions, IPR allows the right holders to price their products above marginal cost, and hence recoup their initial research investment costs (Leger, 2006) . Accordingly, the creation of an effective IPR regime has an effect not only on the incentive for new knowledge creation and its dissemination, but even more importantly the business location decision of firms, prices, and the market structure. Kalande (2002) , for example, noted that most multinational enterprises (MNEs) are willing to invest in non-manufacturing sectors or extractive industries rather than invest in technology intensive activities in countries with inadequate IPR protection. Similarly, Nicholson (2002) claimed that an enhanced IPR protection encourages firms to undertake overseas production due to the expanded protection of their ownership advantages.
Understanding how FDI inflows are impacted by IPR is important because many studies do show that FDI plays an important role in the development process (Kalande, 2002) . Apparently, the flow of FDI to developing countries in the right sectors of the economy would provide these countries with the opportunity to benefit from technological change. The Global Development Finance (2005) indicates that FDI has become one of the stable sources of development finance in developing countries. For instance, by the end of 2004, the total foreign aid (grants) and net official flows (aid and debt) to developing countries were $47.4 billion and $22.6 billion respectively, while net FDI flows was $165 billion dollars. UNCTAD report (2003) indicates that the emergence of Botswana from a least developed country into a middle -income country status between one generation was mainly driven by the influx of FDI; an effect which is unmatched by any other country of similar size or level of economic development.
The objective of this paper is to examine the impact of IPR on FDI inflows for 75 developing countries between 1985 and 2003. The period was chosen to help to identify not just the impact of IPR, but also to examine whether the coming into effect of the TRIPS agreement in 1995 have had any effect on FDI inflows. It is important to note that the study's sample is made up of only developing countries as most studies have shown differential effects of IPR on FDI for developing and developed countries (Seyoum, 1996; Park and Lippoldt, 2003; Kalande, 2002; Falvey et al., 2006) . The study also examines how other important factors like political and economic risk, return on investment, growth rate, and trade affect the inflow of FDI in developing countries.
The rest of the paper is organized as follows: Section 2 reviews both the theoretical and empirical literature on the IPR-FDI relationship. Section 3 presents the empirical methodology and data used in the analysis and Section 4 presents and discusses the results of the study. Section 5 offers policy implications, directions for future research, and concluding remarks.
Literature Review
Supporters of a strong IPR system attribute its importance to its double function of promoting innovation and FDI inflows, which are important determinants of growth. This is because strong IPR encourages holders of intellectual property to trade and invest, as adequate protection of IPR assure foreign investors that their technology will not be leaked to competitors. As a result, the smaller risk of imitation leads to a larger net demand for protected products (Mansfield, 1994; Seyoum, 2006) . A country that enhances its IPR regime may attract additional knowledge intensive products, which will otherwise be unavailable on the local market or it may attract FDI; in either case, international technology transfer is likely to flow (Lippoldt, 2006) .
To further understand how property rights protection affects a firm's decision to invest abroad, it is useful to appreciate the economic incentives firms have in investing abroad or becoming multinational. The most widely accepted framework in this regard is Dunning's (1981) OLI model. Dunning's (1981) OLI paradigm explains the activities of multinational enterprises (MNEs) in terms of ownership (O), Location (L), and internalization (I) advantages. The ownership advantages are generally intangible assets in the form of superior technology, organizational skills, trademark, trade secrets, patent, reputation, and innovative capacity, which other firms do not have. Such advantages confer market power and costs efficiencies that provide incentives to undertake multinational organization and operation (Maskus, 1998) .
However, ownership advantages by themselves are not enough for overseas investment because many firms that possess intangible assets may choose to serve foreign markets by arm's length trade relationships (Braga and Fink, 1998) . Even with ownership advantages, MNEs must still decide on where to invest. These decisions depend on the country conditions or characteristics, called the location advantages, which include factors like market size, transportation and communication infrastructure, skilled labor and favorable local government regulatory environment. Such advantages make it profitable to locate a business abroad. This means that FDI is not only "pushed" by firm specific advantages of the investor but may also be "pulled" to locations that are important sites of innovation activities (Seyoum, 2006) . Further, it might be more profitable for the firm to internalize production rather than license or export goods on the open market. By being able to exploit their knowledge-based assets (KBA) within the confines of international operations, firms are able to overcome the high transaction costs associated with regulating and enforcing contracts and protecting quality (Braga and Fink, 1998; Maskus, 1998; Smarzynska, 2004) . Thus, internalization explains why a foreign firm prefers to retain full control over the production process or try to acquire a subsidiary rather than license its intangible assets to local firms or an independent foreign firm.
The discussion above shows that firms that create intellectual property are less likely to engage in foreign production in countries with an inadequate IPR regime. This is because weak IPR protection increases the probability of imitation and risk of the licensee acting in direct competition with the seller. Park and Lippoldt (2005) argued that intellectual property owners will have weak incentives to market their technologies in developing regions with poor IPR regime due to risks of infringement.
On the other hand, a strong IPR system could provide knowledge based firms with market power and might actually cause firms to divest and reduce their services to foreign countries (Braga and Fink, 1998) . Furthermore, a strong IPR system may have a negative effect on FDI, as it might encourage MNEs to shift from local production to licensing. Also, the ways in which IPR influence FDI are multifaceted and strong IPR alone is not adequate for firms to invest in a country. If they were, large amounts of FDI would have gone to Eastern Europe and Sub-Saharan Africa. On the contrary, China, Brazil, and other high-growth, large market developing countries with weak protection have attracted most of the FDI to developing countries (Maskus, 2000b) . The net effect of higher levels of IPR protection on FDI is thus theoretically ambiguous. The inability to make strong qualitative predictions stems from the fact that a firm's decision to invest stems not only from the efficiency of patent protection, but also the interplay of market power, free riding, contracting uncertainties, and other features of the international markets for information (Maskus (2000a) . It is therefore not surprising that in recent times some empirical studies have been done to ascertain the relationship between the protection of intellectual property and FDI.
Like the theoretical studies, the empirical studies have also given inconsistent results. While Lesser (2002) , Lee and Mansfield (1996) , and Smarzynska (2004) found a positive effect of IPR on FDI, Kondo (1995), Nicholson (2007) , and Seyoum (1996) reported otherwise. Based on a survey of patent attorneys and licensing executives, Lesser (2002) used a cross sectional design to examine the relationship between IPR and FDI for a sample of 44 developing countries and found that strong property right protection was positively associated with FDI inflows. Similarly, Smarzynska (2004) used 1995 data to study the impact of IPR on FDI inflows in Eastern European countries and reported that weak IPR deterred FDI and rather encouraged investors to focus on distribution of imported products.
However, an investigation of the interaction of industry characteristics and IPR on multinational firm behavior by Nicholson (2007) showed that firms in industries with high capital costs are more likely to maintain control over production knowledge in countries with less IPR protection by engaging in FDI. Moreover, Nicholson (2007) reported that when IPR is strong, firms with high investment in R&D are more likely to enter a market by licensing to an unaffiliated host firm. Smith (2001) also found that strong positive effect of IPR on both FDI and licensing, while Park and Lippoldt (2005) reported that developing countries that have moved to improve their IPR system have tended to experience enhanced access to technology through licensing. Clearly, the decision to trade, undertake FDI, or license is a complex process, which is affected by many decision criteria and therefore different firms choose different modes of entry due to their relative sensitivity to protection. Firms with natural barriers to imitation tend to choose licensing, and vulnerable firms choose FDI, but stronger IPR may cause substitution between these modes (Nicholson, 2007) .
On the other hand, Seyoum (1996) studied 27 countries from 1975 to 1990 and demonstrated that patent protection was positively correlated with FDI inflows in developed but not in less developed countries. Likewise, Kondo (1995) analyzed the flow of US FDI to 33 European, Asian and Latin American countries between 1976 and 1990 and found patent protection to be insignificantly correlated with FDI inflows. Though Kondo's (1995) study sample was made up of developed countries, the author claimed that there was no evidence that patent protection facilitated FDI and suggested that the least developed countries should be aware of the study's results.
Nonetheless, Park and Lippoldt (2003) argued that the earlier studies do not capture the benefits of the TRIPS agreement, which came into effect in 1995. As a result, they used data (between 1990 and 2000) that captures the post TRIPS agreement and found that strengthening IPR has a positive effect on FDI inflows. However, they also noted that IPR's effect is dependent on the level of development and other relevant unobserved country-specific characteristics (e.g., culture and quality of institutions). In addition, Park and Lippoldt (2003) showed that IPR's effect was largest in the least developed countries and second largest in developing nations (where IPR regimes are next weakest). This finding is consistent with the view that IPR's effect on FDI is influenced by a country's level of development.
The review of the empirical literature indicates that the effect of IPR on FDI is influenced by data heterogeneity, observed and unobserved country-specific effects, and the TRIPS agreement. Accordingly, we control for these factors in our analysis of the impact of IPR on FDI by using a panel data set of developing countries over the period 1985 -2003 . This period allows us to identify the differential effects, if any, of IPR on FDI before and after the TRIPS agreement came into effect in 1995. The data and empirical methodology used are described below.
Data and Methodology
The data for the study comes from various sources. The data on FDI inflows comes from the World Development Indicators CD -ROM (2006), and is measured as the net FDI inflows share in GDP. The net FDI are the net inflows of investment to acquire a lasting management interest (10% or more of voting stock) in an enterprise other than that of the investor. This is the sum of equity capital, reinvestment of earnings, other long-term capital, and short-term capital as shown in the balance of payments. The strength of intellectual property rights protection (IPR) is measured by the Ginarte -Park index of patent rights, which is based on five categories of patent laws: (1) extent of coverage, (2) membership in international patent agreements, (3) provisions for loss of protection, (4) enforcement mechanism, and (5) duration of protection. Each of these categories (per country, per time period) is scored a value ranging from 0 to 1, and the outweighed sum of these five values constitutes the overall value of the patent rights index. The index therefore ranges from 0 to 5, with higher numbers indicating stronger protection. (Asiedu, 2002; Nganga, 2005; Naude and Krugell, 2003) . This is based on the assumption that investments in countries with a lower per capita income should yield a higher rate of return.
The risk variable (RISK) is a composite measure of the investment climate, which is obtained from the Political Risk Services' Country Risk Guide. It is made up of three measures: political, financial, and economic risk and it includes factors like law and order, government stability, bureaucratic quality and corruption. It is rated on a scale of zero to 100, with zero meaning highest risk and 100 referring to the lowest risk. The average FDI and IPR for the countries in the study sample are listed in Tables 1 and 2 .
Insert Table 1 , Table 2 Here.
Model Specification
The empirical analysis is based on a panel data set consisting of four separate 5-year periods (the last period is 4 years), 1985-1989, 1990-1994, 1995-1999, and 2000-2003 . All variables represent the average over the sub-periods, except the IPR variable, for which we use the initial values because it is assumed that it takes time for the IPR reform to have an effect on FDI inflows. The equation we estimated is specified as follows:
LGPOPit + β 5 ROI it + β 6 RISK it + β 7 Tel it + β 8 IPR it + β 9 IPRSQ it + β 10 IPR*TRIPS it + μ i + ε it where, i signifies a country in year t; β 0 is the constant term; β i s are the coefficients to be estimated; μ i represents the country-specific effect which is assumed to be time invariant, and ε it is the classical disturbance error component. In addition to the variables explained earlier, the square of IPR (IPRSQ) is included to capture any nonlinear relationship between IPR and FDI; and TRIPS represent the TRIPS dummy (1 for post TRIPS era and 0 otherwise) and the interaction of IPR and TRIPS dummy (IPR*TRIPS) is included to examine whether there is a differential effect of IPR before and after the TRIPS agreement came into effect in 1995.
We estimate a system of four equations using the seemingly unrelated regressions (SUR) method. The SUR estimation allows for different error variances in each equation and for correlation of these errors across equations (Makki and Somwaru, 2004) . To eliminate any country -specific effects or unobserved heterogeneity we first -differenced the data. To further eliminate or reduce heteroscedasticity problems we used SUR with cross section weights.
Results
The purpose of our study is to analyze the effect of IPR on FDI inflows and to determine whether the TRIPS agreement that came into effect in 1995 has any effect on FDI inflows in developing countries. The equation is estimated by seemingly unrelated Regressions (SUR) in order to exploit interrelationships among the equations. The regression results are reported in Table 3 . The results show that the IPR variable is significant and positively correlated with FDI at the 1% and 5% levels respectively (Columns 3 and 5). The study's findings contradict the earlier studies of Seyoum (1996) and Kondo (1995) , which suggest that patent protection does not promote FDI inflows to developing countries. These two studies' time periods were in the late 1980s and early 1990s when IPR in these countries were relatively low as seen in Table 2   Table 2 shows the average IPR for both 1985 and 1990 was 2.14, but this increased to 2.43 in 1995 and 2.83 in 2000 after TRIPS agreement. Thus, it could be argued that the IPR levels of most countries had not reached the necessary threshold needed to impact FDI inflows. This is to some extent supported by the study's finding as indicated by the IPR*TRIPS cross -product (Column 5), which suggests that IPR's effect on FDI in the post -TRIPS era (after 1995) is far and above the pre -TRIPS period (before 1995). Clearly, the TRIPS agreement, which came into effect in 1995 led to the strengthening of IPR in most developing countries and subsequently led to a significant increase in FDI for most developing countries. As shown in Table 2 , the average FDI share in GDP increased from just about 1% in 1985 to an average of 3.16% between 2000 and 2003. It is also important to note that in a recent study, Seymour (2006) reported a significant positive effect of patent protection on FDI, although the study's sample was made up of both developed and developing countries.
Additionally, we tested for nonlinear effects of IPRs on FDI by including the power term of the patent protection variable (IPRSQ). The results show that both IPR and IPRSQ are positive but not significant and hence, unlike the Asid et al.'s (2004) study, we do not find support for a nonlinear relationship or diminishing returns of IPR on FDI for developing countries as a whole. It is important to note that the Asid et al.'s (2004) study examined the period between 1996 and 2000 and the sample was made up of both developed and developing countries, and thus, it can be argued that the presence of threshold effects could be sensitive to the type of countries included in the analysis.
Growth rate is positive and significantly correlated with FDI, which is consistent with the findings of Kobrin (2005) and Nunnenkamp (2002) that showed that the growth rate of an economy, which is an indication of the market growth and potential, is an important determinant of FDI. The degree of openness is positive and significantly correlated with FDI at the 5% and 1% level in various specifications of the model (Columns 1 through 5). The findings reported here support Chakrabarti (2001) and Morisett's (2000) argument that openness to trade has a greater likelihood to be correlated with FDI inflows than any other variable.
Both population and inflation are not significantly correlated with FDI. Return on investment is positive and significantly correlated with FDI. Obviously, strengthening IPR allows firms to be better able to appropriate a return on their technological investments and therefore they have greater incentive to promote local production in those markets. The risk variable, which is a measure of the investment climate, is positive and significantly related with FDI at the 1% level in all the model specifications, which implies that the investment climate is one of the most important determinants of FDI inflows. This finding is consistent with Nunnenkamp and Spatz's (2003) claim that country-specific conditions may be more important than IPR per se in attracting FDI, and it is also likely to influence the IPR-FDI relationship.
Telephone mainline per 100 people is negative but insignificantly correlated with FDI inflows. This could be due to the fact that the communications infrastructure of most developing countries has not reached the necessary threshold required to positively affect FDI inflows. For instance, the average mainline telephone for Sub-Saharan Africa (SSA), which makes about 40% of the study's sample, is only 1.5 per 100 people (World Development Report, 2004) . Thus, Manhattan has more telephones than the whole of Africa (Kenny and Keremane, 2007) . It is not surprising that SSA ranks higher than other developing countries in terms of their IPR, yet they receive the least FDI.
Policy Implications
The study's results show that IPR and other social, economic, and institutional factors influence the inflow of FDI into developing countries. Also, the strengthening of IPR in most developing countries has resulted in an increase in FDI inflows. These results have important policy implications. First, developing countries are likely to benefit from the reform of their intellectual property system at the least in terms of increased FDI inflows. Nevertheless, the means by which IPR influences FDI is subtle and complex, and therefore strong IPR alone does not sufficiently generate the desired incentives for firms to invest in a foreign country. Obviously, if that were the case, most FDI inflows to developing countries would have gone to SSA. In contrast, China and other high growth, large market developing countries with weak IPR have received the bulk of FDI in recent years. Thus, from a policy perspective, IPR reform must be accompanied by proactive policies that encourage improvements in physical and institutional or governance infrastructure, and business climate to improve the chances of attracting more FDI (Dunning and Hamdani, 1997) . This is especially important because MNEs are looking for locational advantages and are continuously examining how they can operate their production processes more efficiently (Dunning, 2002; UNCTAD, 1998 UNCTAD, , 2001 ).
Second, FDI should be seen as a means and not an end in itself. The way forward for most developing countries is not only to intensify their move toward a more efficient IPR regime, but also intensify their technological R & D (Asid et al., 2004) to maximize their growth potential. Clearly, the bigger challenge is not just how to attract FDI, but more importantly, how to utilize it in generating the growth that is so much needed to reduce poverty. It must be noted that FDI's growth enhancing effect is possible only when it stimulates domestic capacity of the host country. Consequently, policymakers seeking to strengthen their IPR system must also emphasize FDI that generates externalities to the local economy.
Third, the review of the literature illustrates that where developing countries move to address weaknesses in their IPR system, they tend to experience enhanced access to technology through FDI and licensing Lippoldt, 2003, 2005) . However, an important component of any program to attract high-quality FDI and promote technology transfer is the development of a competent indigenous technological capacity. As noted by Maskus (2000b) , developing countries can benefit from IPR reform by developing policies to promote competitive markets, but eve more importantly, enhance their capacity to use IPR. Developing countries would therefore need to invest in education and training, which will help to enhance the absorptive capacity of domestic firms to utilize technology from the developed countries to improve their productivity.
In discussing the results of the study, it is worth mentioning a few of its limitations. First, the study examined the effect of IPR on the total volume of FDI and not its composition and hence the study's findings are limited to the extent that IPR has differential effects on sectoral composition of FDI. Second, both country-specific and regional factors influence the effect of IPRs on FDI, and therefore more regional and country-specific studies should be done to validate the findings of this study. As noted by Lesser (2002) , determinate results of the effect of IPR on FDI may only be possible on a country -by -country basis. The inconsistency in most of the results reported also suggests that quantitative methods will need to be supplemented with qualitative methods to better understand how IPR affect FDI inflows.
The evidence of this study indicates that, at the least, developing countries benefited from strengthening their IPR through increased inflow of FDI. Consequently, while it is true that lower IPR in the context of developing countries facilitate imitation of foreign technologies, developing countries can also strengthen their IPR in order to increase FDI and technology transfer to facilitate the innovative capabilities of its citizens and domestic firms. As the study's results show, owners of technology of intellectual property rights place the issue of intellectual property protection high on their list of factors that would influence their decision as to where to invest. It can therefore be argued that if developing countries establish strong IPR regimes supported by measures aimed at improving the investment climate, communications infrastructure, and human resources capacity, they are likely to benefit from an increased flow of the right type of FDI essential for stimulating economic growth. 
